Antitumor activity of ZD6474 in a metastatic orthotopic brain tumor model.
The objective of this study was to examine the antitumor effect of ZD6474, an orally available inhibitor of the vascular endothelial growth factor receptor-2 (VEGFR-2) and the epidermal growth factor receptor (EGFR), on tumor growth in an orthotopic metastatic brain tumor model. In order to determine the antitumor mechanism of ZD6474 treatment, in vitro and in vivo studies were performed. Human breast carcinoma cells (MDA-MB-435) were injected using direct intracranial (IC) inoculation (5x105 cells/100 µl) and internal carotid artery (ICA) injection (5x104 cells/100 µl) in Balb/c-nu female mice. Daily oral treatment with ZD6474 (50 mg/kg) was initiated on day 14 after the establishment of micrometastasis. Mice (n=12 per group) were sacrificed on day 28. Western blot analysis revealed that the autophosphorylation of EGFR and Akt was increasingly decreased with ZD6474 treatment in lung and brain endothelial cells and the MDA-MB-435 cell line. MTT assay also showed that the in vitro antitumor activity of ZD6474 was dependent on EGFR tyrosine kinase inhibition at a higher dose. Daily oral treatment with ZD6474 led to marked inhibition of metastatic tumor growth in the ICA injection and the direct IC inoculation models (median size 3.5 mm3, range 1.6-13.9 mm3) as compared to the control group (median size 62.4 mm3, range 11.5-206.9 mm3). These results suggest that simultaneous inhibition of both the EGFR and VEGFR-2 signaling pathways has a valuable therapeutic effect through its inhibition of the growth of metastatic brain tumors.